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B.Sc. VI Semester (NEW/ATKT) Physics
Examination April/May 2016

SOLID STATE PHYSICS DEVICES
ELECTRONICS AND LASERS

Time Allowed : Three Hours

Maximum Marks : 85 Minimum Marks : 28
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Q1. WE SR @1 A HIRNY :

Choose the correct answer:
h fobveer wReET ¥ par Jargwd s gl 8

The total number of Bravais lattices in a crystal
structure is

16x1=15
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ii)

iii)

() wee dfsm (7) &k

(W) o dfee (8) e

The closely packed cubic crystal structure is;

(@)  Face centered (b) Diamond

() Bodycentered (d)  Simple

a1y ugref Y ek vt uv A @ wwr
LEGIE

(o) o T o g R e
(@) o T T g s aah

(W) 19 IGRITR HFRGHIT 7 o uRecf
el e g1

(@ 3 O o1 7

The effect of temperature on the magnetic susceptibility
of a paramagnetic substance is:

(@  The magnetic susceptiblility decreases with
increase in temperature

()  The magnetic susceptibility increase with
increase in temperature

(¢)  Doesnotchange in magnetic susceptibility with
increase in temperature

(d)  Noneofthese
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The atomic specific heat of a solid at absolute zero is
(@)  Equalto absolute 2610 :

(b~ Zero
(c) Both (a) and (b)

(d)  None of these

1T BFIAT B Ioif T Fgvar g
(31) &R

(7) ﬂgf?aaﬁ'a
(W) ®==
(g) wre
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Vi)

vii)
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+ The quanta of energy in lattice vibrations is

(@  Hyperon (b)  Nucleon
()  Phonon (d) Photon
gTg # Had gAdE Ule BRd &

(31) dra-ongwdt wifdady B
(#)  Hewder-aQleeora wifead @1

(w) wHi-fxme wifeadt @

(8) v A o1 =il

Free electrons inside the metal obey

(@) Bose-Einstein statistics or

(b)  Maxwell-Boltzmann statistics
(¢) Fermi-Dirac statistics

(d)  Noneof these

UE Agarered § vl wR g §
(ar)  afefer wof srarTer Y e TR
(9) fohveer & U Tor W)

(W) aRfa st s & o SR
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The Fermi level in an intrinsic semiconductor lies:

(@)
(b)
©

()

X)
At the bottom of forbidden energy gap

On the upper surface of crystal

At the top of forbidden energy gap

In the middle of forbidden energy gap
orfed grits & YR Warg e gy
(&r) per g
() act g |
(w) i (1) vd ()
(3) ¥ & o T
The flow of current in-Schottky diode by
(@  Onlyelectrons (b) = Only Holes i)
(¢) Both{(a)and(b) (d) Noneofthese
AR AT
(ar) srivs (3) P-NufY
(w) grfmieR (8) dreefiex
Solar cell is a
(@  Diode (b)  P-Njunction
(e}~ Transistor (d) Voltmeter
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(@Y o W B

The noise in which all frequency components are in
equal proportion, is called:

(@)  Shotnoise

(b)  Thermal noisé
(¢)  White noise
(d)  Noneofthese

i1 frer Sifemr &Y amafer &
The frequency of oscillations of a Wein bridge oscillator is
1

f o
(@) 27AC
(b) f=2nRC
RC
fm—
o -5
(d f= !
) 2nJRC
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Inan amplifier, the negative feedback increases:

(@ Thenoise

" ®  Thebandwidth

(¢)  Thefrequency distortion

(d) Thegain

arawf 6600A I wwIer B 20 TN ¥ B B
g deaTd gl

(a1) 1.32 Hiex

(€) 1.32A

() 1.82 x 1075 #ftex

(3) o A B 7

The coherence length for 20 waves of light of
wavelength 6600A.

(@ 1.32meter
by 1.32A
(€©) 1.32x107° meter

(d)  None of these
HK-93
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(8)
oV Yot 7 ger & :
(31) e wrag
() aeff
Laser beam is not:

(@  Coherent ()

(€}  Monochromatic  (d)
TSRt 6328A Y IR furracht & T W @1
T -

(31) 3.9 goraei diee

(@) 319

() 1.043 x 1027 fa5an Hiex Apvs !

(B) o g =

The momentum of a photon of laser beam of wavelength

() e G
() u=leE

Non-coherent

Unidirectional

online

(a) 3.9 electron volt
(b) 3.1 Joule

©  1.043x10%kgms™"

(d) None of these
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82 G W9/ Short Answer Type Questions

5x6=25

Q.. famR-Rics der - 27 wsEd

'om

@.3.
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What is Wigner-Seitz cell? Explain.

31T/ OR

SR TSI A AT GRS 81?7 HsanT RRid B T
forer Wi Y Telt 82

What do you mean by the cohesive energy? How is madelung
constant calculated?

S-S v Far 87 warean SRR
What is Lennard-Jones potential? Explain.
3rorET/ OR
il ot & aar arcad 2 e e @ aReafie HiRr

What is meant by the Fermi energy? Define the Fermi
temperature.
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Q.4 BT WY T R ? m@u
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. What is Hall effect? Explain.

379191/ OR
IC Aot fme &Y arear HioRY

Explain an IC voltage regulator.

Wedfes § AR W Y Ry WHEA &7 AR F PlE-aH @
fafdrer weRr 82

What do you mean by noise in amplifiers? What are the
different kinds of noisa? '

312ar/OR

ve 4 o7 difers ¥ R-C uRuy § ey H wifer
0.01uF 81 afR Gy 1KHz gy mrw sl &Y & wfemy
R &Y 0T %Y |

In the R-C circuit of a Wein bridge oscillator, the capacity of -

condenser is 0.01uF. Calculate the resistance R if frequency
1KHz s to be obtained from it,

faseft erofepms e Y gpge & wifer e weagar &
qreadf g7 |

What is meant by the purity of a spectral line and teinporal
coherence?
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37291/ OR
wearefl wus ) wgd 87 s

What is optical pumping? Explain.

@Ug - ¥ /Section - C
4t I W19/ Long Answer Type Questions
5%9=45

X-for fagds @ @y aiffm &2 xR Rads & RR)
AIY & wfievor B v Hifor

What is meant by X-ray diffraction? Establish the laue's
equation for the X-ray diffraction,

YT/ OR .

M a5 X 7t et &7 aRvrshierar, Rufdar, e

g1 B aHEE)

Whatis meant by the hysteresis curve? Explain the meaning
of retentivity, coerclvity and hysteresis loss.

ﬁmﬁqﬁrﬁwa’mmﬁém@m%%vﬁﬁmﬁ
U WA B8 & e fadia o f cren SRR

- Explain vibrations of one dimensional monatomic chain tinder

Harmonic and Nearest Neighbour interaction approximation.
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3T/ OR
pifar-4+) Afger & anyr 9v et fava F geaeE &
WIER DY GARTS |

Explain Kronig-Penney rmode! for energy bands in solids.

g S

Deduce expressions for the electro-hole concentration in an
exIinsic semiconductor.

eI/ OR

e griYe qur €7 gl fa-uwn el g
wifere e gudt wreay ot dug IRY gRT & agrEn
[ B |

What is a tunnel diode? Draw its current-voltage characteristic
curve and explain it with the help of energy band diagram.

IHARE aastad fawn (CE mode) ¥ wade i wrffaf
e feger oG gRT AR a7 gRe dRrfied
& eraar A uny o, Fash uftRYy, aieest ey, areR
a™ vd el uferkiy & @iea ww Hifor
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Explain the working of a Common Emitter (CE mode) amplifier
with the help of circuit diagram and using the hybrid
parameters, obtain expression for its current gain, input
resistance, voltage gain, power gain and output resistance.

3121/ OR

g ity @1 Rga smw Wiy aur sudht sriffdy
TR B ARy @1 @iore e SRR

Draw the circuit diagram of the Hartley oscillator and explain
its working. Obtain expression for its frequency.

INFAET & Uit AT B 1 o wHeI gy wifeud
qifrdY gRT F+0 ey i Hifort

Explain the Einstein's coefficients A and B and hence
establish a relationship between them by the statistical
mechanics.
31941/ OR
frferRaa ual @ wsmgd
) b 22 e s
iy  oraR @ Rigrea
iiiy  SEEE ORR
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Explain the following terms:
i) Population inversion
ii) Principle of laser

i) Tunable laser

Ps ¥ % ot O 0 2,
060 9* 0.0 00.0,¢ XA X
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